Up to now, 41 human adenovirus serotypes have been recognized (4) . They have been divided into six subgenera (17, 20) . Among these, members of subgenus B and, in particular, adenovirus 7 (Ad7) have been frequently associated with epidemic outbreaks of systemic infections with high fever, pneumonia, gastroenteritis, central nervous system symptomatology, or a combination of these. In infants these infections are particularly severe and may be fatal (1, 3, 7, 9, 13, 14, 16) . In older children the disease may be severe, but the outcome is usually favorable (reviewed in reference 23). The highest prevalence of antibodies against Ad7 has been reported from Japan and Taiwan (15) , whereas isolates from sick individuals are rare in these countries.
Berge et al. (2) isolated the prototype strain Gomen of Ad7 (Ad7p), whereas Rowe et al. (11) recognized a second subtype of Ad7, Ad7a (strain 1051). Four different genome types of Ad7 have previously been identified by using restriction endonucleases (20, 22) . The distribution of the Ad7 genome types in Europe has been studied (20, 23) . The Ad7p and the Ad7a genome types were rarely found, whereas the Ad7b and the Ad7c genome types were, by far, dominant among isolates from patients and showed a mutually exclusive appearance.
It is the purpose of this communication to report the detection of three new Ad7 genome types (Ad7d, Ad7e, and Ad7f) and to compare the distribution of the seven Ad7 genome types among strains isolated from patients in Africa, * Corresponding author.
Asia, Australia, Europe, and North and Latin America with the distribution of Ad7 genome types among the Ad7 strains isolated during the Seattle Virus Watch (VW) program. This program was initiated on the basic assumption that, for any given virus, many if not most infections would be inapparent, and continuous virological surveillance of families with a newborn infant was used for up to 2 years or longer (6 in 100 mM NaCI-10 mM Tris-hydrochloride (pH 7.9)-10 mM MgCl2-6 mM 2-mercaptoethanol, and SmaI was incubated in 20 mM KCI-10 mM Tris-hydrochloride (pH 9.2)-6 mM MgCl2-6 mM 2-mercaptoethanol. All enzyme reactions were carried out for 2 h at 37°C with 1 ,ug of DNA. The reaction was terminated by the addition of 1/10 volume of 37% (wt/wt) Ficoll 400 (Pharmacia Fine Chemicals, Uppsala, Sweden)-50 mM EDTA-0.3% bromophenol blue (24) .
Agarose electrophoresis of DNA. The DNA fragments were separated by electrophoresis on 1.2% (wt/vol) vertical agarose slab gels (14 by 17 by 0.4 cm) at 2.5 V/cm at 4°C or in submerged horizontal slab gels at room temperature. The HGT SeaKem agarose was purchased from FMC Corp., Marine Colloids Div., Rockland, Maine. The agarose gels were prepared and run in 89 mM Tris-89 mM boric acid-2.5 mM EDTA (pH 8.3). After completion of the electrophoresis the gels were stained in the same buffer with 0.5 ,ug of ethidium bromide per ml and photographed with a mid-range 302 transilluminator (U.V.P. International Inc., San Gabriel, Calif.), Wratten no. 29 filter, and Plus X film (Eastman Kodak Co., Rochester, N.Y.).
RESULTS
Global distribution of Ad7 genome types. DNA restriction with BamHI and SmaI revealed seven Ad7 genome types among 314 isolates ( Fig. 1 and 2 and Table 1 ). The different Ad7 genome types are presented in Fig. 3 and were distributed as detailed below.
(i) Africa. Twenty-two Ad7 strains isolated in Johannesburg during the period of 1967 and 1976 were analyzed. The first strain isolated in April 1967 was genome typed as Ad7b. All of the remaining strains were identified as Ad7c. The Ad7 strain isolated from an autopsy case of a child dying from an adenovirus infection complicating measles, which was serologically typed as Ad7a (9) , has been genome typed by us as Ad7c.
(il) Auistralia. The five genome types Ad7p, Ad7a, Ad7b, Ad7c, and Ad7f were identified. This composition is similar to the distribution of Ad7 genome types in Europe, the differences being that Ad7c was isolated up until 1975 in Australia (Fig. 4) and that one isolate was genome typed as Ad7f (Fig. 1) . Ad7a was preferentially isolated during the period of transition from genome type Ad7c to Ad7b in both Australia and Europe (20) .
(iii) Urazil. Ad7e was only detected in Brazil and also was the only genome type detected among eight isolates from both Belem and Rio de Janeiro.
(iv) China. Severe outbreaks of Ad7-associated pneumonia with high mortality among infants occurred in 1958 (7, 16 This means that Africa, Brazil, and Japan are the only regions where Ad7b has not been detected in recent years.
The prevalence of Ad7-specific neutralizing antibodies in Cleveland, Ohio, among children 5 years old and their mothers was 10 and 20%, respectively (8) . In Japan and Taiwan, however, the prevalence of Ad7-specific antibodies was 30% among children and 50% among adults (15) . The relatively low prevalence of type-specific Ad7 antibodies in Europe and North America is an indication of low herd immunity to Ad7, which is a prerequisite for the epidemic outbreaks that have been particularly frequent among military recruits (12) .
The epidemic outbreaks of Ad7 can be widespread and have been reported to comprise several European countries (20 (Fig. 5) . The available information on the virulence of the Ad7a genome type is contradictory. Ad7a is the most frequently isolated genome type from healthy shedders in the Seattle VW and also in Sweden (6, 22) . Ad7a isolates have, however, been associated with disease (20) , and three strains have now been identified from autopsies in Beijing. The Ad7 vaccine strain used in the United States is of the Ad7a genome type (22) . A report on a fatal Ad7 pneumonia in a military recruit 15 days postadministration of a live Ad7 vaccine illustrates a need to genome type the Ad7 strains from the index case and from contemporary isolates obtained from the basic training center to evaluate the pathogenicity of the live Ad7 vaccine (10) . This vaccine is administered via enteric-coated capsules and gives ample protection against respiratory illness (17) . To our knowledge, no information on the virulence of the Ad7 vaccine strain after intranasal or other parenteral administration has been published.
An extended analysis of all available Ad7a strains should be performed to ascertain whether a genetic heterogeneity exists.
